Characterization of the sulfonylurea receptor on beta cell membranes.
Specific, high affinity sulfonylurea receptors were characterized on membranes of an insulin-secreting hamster beta cell line (HIT cells). Saturable binding of the sulfonylurea, [3H]glyburide, was linear up to 0.8 mg/ml membrane protein. Scatchard analysis of equilibrium binding data at room temperature indicated the presence of a single class of saturable, high affinity binding sites with a Kd of 0.76 +/- 0.04 nM and a Bmax of 1.09 +/- 0.13 pmol/mg protein, n = 9. The insulin secretory potency of glyburide, glipizide, tolbutamide, tolazamide, and carboxytolbutamide was compared to the ability of these ligands to displace [3H]glyburide from the sulfonylurea receptor. Tolbutamide, tolazamide, and glipizide demonstrated reasonable agreement with ED50 values of 15 microM, 3 microM, and 30 nM and Ki values of 25.3 microM, 7.2 microM, and 45 nM, respectively. The inactive tolbutamide metabolite, carboxytolbutamide, at the highest concentration tested, only partially displaced [3H]glyburide from the receptor and was a very poor secretagogue. At 37 degrees C the affinity of [3H]glyburide binding, Kd = 2.0 nM, was similar to the ED50 of 5.5 nM when the free glyburide concentrations were corrected for binding of the drug to albumin. These studies suggest that sulfonylureas initiate their biologic effect through a high affinity, specific interaction with sulfonylurea receptors on the beta cell membrane.